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amine is extensively used. Orthotolyl-f -naphthylamine is an 
age resistor for synthetic rubbers. Among the alkylphenols the 
most effective compounds are of the type 2,4,6-trialkylphenol. 
As accelerators of plastication thio- § -naphthol is very effec- 
tive, but also very toxic. Pentachlorothiophenol, di-o-benz- 
amidophenyldisulfide and its zinc salt are widely in use. A 
special plasticizer for butadiene-styrene and nitrile rubbers 
is dimethyl phenyl paracresol. As plasticizers petroleum pro~ 
ducts, like asphalt-bitumic substances or chlorinated paraffins, 
are employed, as well as rosins, or organic substances, CeG- 
butadiene-akrylonitrile copolymers and alkyl-phenoloaldehyde 
resins. Carbon blacks are the most important fillers. They 
are produced in different types: NRS which is processed with 
difficulty; YeRS which is easily processed$ and the medium 
type MRS. Organic fillers are thermoplastic high-molecular 
substances. White fillers are used for the production of 
colored rubbers. Silicon fillers, like aerosil, are extreme- 
ly pure (S10, 99.99%). Calcium, aluminum and zirconium sili- 
cates are also employed. Precipitated and activated types of 
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calcium carbonate are synthetic mineral fillers. 
There are 103 references, 35 of which are Soviet, 60 English, 
5 German and 3 Japanese. 
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Study of a series ef derivatives of-mercaptobenzethiazele and 
dimethyldithiecarbamic acid as vulcanization accéleraters. Kauch. 
4 res. 18 no.ls16-21 Ja '59. (MIRA 12:1) 
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AUTHOR: Dogadkin, BeAcy Eytingon,I.le, Fel'tdshte » Tarasove ZoNey 
Gurtyanova, Ye «Ney Lin Yang > KLauzen, N.A. and Pevaner, 
DM. 

TITLE: Vulcanization of Rubber in the Fresence of Aminomethyl Deri- 


vatives of 2eMercaptobenzothiazole 
PERIODICAL: Kolloidnyy zhurnal,—1959, Vol XXI, Nr 4) PP 427-435 (USSR ) 


ABSTRACT: The authors aynthesized a number of compounds, condensation 
products of vemercaptobenzothiazole and formaldehyde with various 
amines, to test them as accelerators of vulcanization in mixe- 
tures of synthetic and natural rubbers. According to the data 
of spectral analysis, the chemical structure of these 2emercap~- 
tobenzothiazole derivatives is characterized by the presence 
of a -S-G-Y- group. The experiments proved that aninomethyl 
derivatives of 2Qemercaptobenzothiazole are effective accelera- 
tors of the vulcanization processe Figure 3 (graph) shows the 

Card 1/2 - yuleanizing activity of these derivatives in comparison with 
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Vulcanization of Rubber in the Presence of Aminomethyl Derivatives of 
2— Mercaptobenzothiazole 


the effeot of sulfenamide accelerators, It was further found 
that vulcanization of rubber mixtures with aminomethyl deri- 
vatives is characterized by higher rates in the initial period 
as compared with vulcanization of mixtures containing sulfenamide 
accelerators. In comparison with the latter, aminomethyl deri- 
vatives enter into isotopic exchange with di-2~benzothiazolil- 
disulfide at lower temperatures (graphs 6 and 7). Aminomethyl 
derivatives of 2-mercaptobenzothiazole do not exert an inde- 
pendent structurizing (vulcanizing) effect on rubber (table 3). 
In this respect they differ from the sulfenamide compounds. 
There are 7 graphs, 3 tables and 7 Soviet references, 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti, 
Moskva (Scientific Research Institute of the Tire Industry, 
Moscow) 


SUBMITTED: 23 December, 1958 
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Synthesis of Some 1,4-Piperazins-bis-carbothiosulfonamides 
(Sintez nekotorykh 1,4-piperazin-bis-karbotiosul’ fenamidov) 


Ghurnal obshchey khimii, 1959, Vol 29, Nr 6, pp 2032-2034 (USSR) 


There are contradictory data in teohnioal literature on the 
chemical character of products of the conversion of equimolecular 
quantities of piperazine and carbon disulfide. The fine-crystalline 
end product of this reaction corresponds to the empirical formla 
CoHy qi aSo° This compound, called "thioid”, is used as a4 vernifuge, 


as well as for analytic determination of cobalt ir ‘ia presence 

of nickel and copper. ‘T. Pavolini and F. Gaubarin {ief 2) heated 
the thioid with 0.1 normal solution of KOH and obtained the 
neutral salt Cs Ai gh £ Kos which according to their opinion points 


to the presence of a complex of compounds with two sulfhydryl 
groups. I. Dunderdale and F. Watkins (Ref 3) dissolved the thioid 
4n an alkaline lye and obtained after treatment of the solution 
with benzyl chloride, # mixture composed of benzyl esters of the 
piperazine-sarbodithio-l- and piperazine-dicarbodithio-1,4-acid. 
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According to these soientists the initial product is a complex. 
consisting of structural units of the mono- and dicarbodithio-acids 
of piperazine. The authors obtained by conversion of carbon- 
disulfide with piperazine in an alkaline medium, and by subsequent 
oxidizing condensation of the reaction product with the corresponding 
secondary aliphatic amines, two until present unknom osompoundss 
(I) and (II): 

CH, CH. 

/ oN 

RWS (S=* }e---N \ y kK—C(=8 )SHR, 

CH, CH,’ 

R—CH,(I}, CoH, (II). . 

This synthesis leads to the assumptica that, in the conversion of 
piperazine with carbon-disulfide in an alkaline medium the formation 
of the acid (III) takes place, which serves as an intermediate 
product for the synthesis of sulfenamido derivatives, followed ty an 
oxidizing condensation with the amines (Schems}, The two compounds 
obtained are adequately efficient agcalerators for the sulfur 


vuloanization of natural and synthetic butadiene-styrene rubber. 
There are 3 references. 
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(Solentific Research Institute for Pneumatic Tire Industry) 
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AUTHORS: Felidshteyn, MoS, Dogadkin,. 
t.P. and Strel'nikova, NoP. 


sov/80-32-4-34/47 


B.A., Bytingon, I.I., Shcherbachev, 


roblem of the Effect of the Chemical Structure of 
Sulfenamide Compcunds on Vulcanization Activity (K voprosu 0 
vliyanil khimicheskoy struktury sul'fenamidnykh soyedineniy na 


vulkanizatsionnuyu aktivnost') 


TITLE: On the P 


PERIODICAL: Zhurnel prikladnoy khimii, 1959, Vol 32, Nr 4, pp 893-901 (USSR) 


rious sulfenamide compounds 


The authors investigated the effect of va 
as vulcanization accelerators with an aim to find a correlation 


between their yuicanization activity and chemical structure. Repre- 
sentatives of the: two classes of these compounds, namely derivatives 
of the mercaptobenzothiazole and dimethyldithiocarbamic acid, were 
studied. The effectiveness of their action as accelerators was 
investigated on mixtures which consisted of butadiene-styrol rubber 
(SKS-30A). The effect of accelerators on the kinetics of vulcaniza- 
tion is shown in Figure 1 according to data of sulfur addition, in 
Figure 2 according to the changes in solubility in chloroform, and 
in Figure 3 according to the changes in the value of the equilibrium 
Cara 1/2 module. The kinetic curves of vulcanization presented in Figures 
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On the Problem of the Effect of the Chemical Structure of Sulfenamide Compounds 
on Vulcanization Activity 


l and 2 show the presence of an initial delayed period of 

vulcanization. Therefore, the authors conclude that this peculiarity 

prevents the phenomenon of premature vulcanization and ensures a 
mixtures in the visco-flowing state, 
anufacturing monolithic multi-layer 

The epplication of the described accelerators of vulcaniza- 

tion is considered as sechnologically expedient, for instance in the 

manufacture of tire treads. 

There are 12 eraphs, 1 table and 7 references, 5 of which are Soviet 

and 2 English, 


ASSOCIATION: Nauchno-issledovatel 'skiy institut shinnoy promyshlennosti 
(Scientific Research Institute for Tire Industry) 


SUBMITTED: December 11, 1957 
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Fel'tdshteyn, MH. S., Eytingon, I. Ie, sov/20--1 26-4~28/65 


“9 
The Yulcanization Effect of 2-Mercaptobenzothiazol Derivatives | 


een): Akademii nauk SSSR, 1959, Vol 128, Nr A, pp 736 ~ 739 
USSR 


fhe problem of finding vulcanization systems, particularly vul- 
canization accelerators, with given properties is complicated 
by the fact that the ‘nfluence of the chemical structure of | 
these accelerators on their yulcanization activity has not yet 
been clarified. Therefore, experimental investigations in this 
respest are interesting both from a theoretical and practical 
point of view. The present paper investigates the vulcanization 
effect of several, chemically different gulphene-amide deriva-~ 
tives of the substance mentioned in the title (see Scheme). 
They were: N,N-diethyl-2-benzothiazol~suiphene amide (1), 
N-oxy-diethy! ene-2-benzo+hiazol-sulphene anide (2), N-cyclo- 
hexyl-~2-benz othiazol-sulphene amide (3), N,N-dicyclohexyl-2-ben- 
zothiazol~sulphene amide (4), and N-pheny}-2-benzothiazol-~ 
sulphene amide (5). Figure 1 (Curve 3) shows that, by use of 
(2), the induction period of the vulcanization is more distinct-~ 
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The Yulcanization Effect of 2-Mercaptobenzothiazol 30V/20-128-4-28/65 
Derivatives 


ly marked than by use of (1) and (3) (Curves 1 and 2). A con- 
siderable extension of the induction period is observed in ths 
transition from (3). to (4) (Curve 4). The vulcanization activi- 
ty is also reduced by replacing the cyclohexyl radical by a 
phenyl radical. Thus, it was proved that - by introducing radi- 
cals of different structure into the amino group of benzothia- 
zol-sulphene amides - accelerators can be produced which con- 
siderably differ from each other with respect to their vulcani- 
zation activity. This applies particularly +o the duration of 
the induction period of vulcanization. A thesis established by 
the authors is of interest, according to which a rapid accel- 
eration of vulcanization in the initial stage is observed on 
transition from the sulphene~amide compounds with a character~- 


istic group — $3 — N — to compounds containing the groups 


| 
—-s-C-—N-— (Fig 2). The data on the change in maximum 


swelling, also mentioned here, show that the structuration ef- 
fect appears at an earlier vulcanization stage in the presence 
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of 2-mercaptobenzothiazol derivatives as compared with sulph-: 
ene-amide compounds. This regulation possibility of the vul- 
Canization dynamics ty suitable accelerators is of high tech- 
nical importance. The use of accelerator (2) preferably used 

as against (1) for rubber mixtures with highly disperse furnace 
soot is finally discussed. The resulting vulcanization kinetics 
also favors the higher binding strength of multilayered rubber 
products (Ref 4), and increases the resistance of she vulcani- 
zates to repeated deformation (Ref 1). There are 3 figures, 

1 table, and 4 Soviet references. 
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(Scientific Research Institute of the Tire Industry) 


PRESENTED: May 26, 1959, by A. A. Balandin, Academician 
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A051/A029 
AUTHOR: Fel'dshteyen, M.S. / 
ieee ¢ 
TITLE: On the Vulcanizing Action of Di-2-Benzothiazyldisulfide (Al tax) 


PERIODICAL: Kauchuk i Rezina, 1960, No. 5, pp. 28 - 43 


TEXT: {the structuralizing (vulcanizing) action of the vulcanizing 
accelerator di-2-benzothiazyldisulfide (altax) was studied on natural, 
putadiene-styrene and sodium-butadiene rubbers. The investigated mixtures 
were prepared on laboratory rollers. The submitted results of the physico- —— 
mechanical tests of the investigated mixtures represent the average values 
of about 15 toj6 experiments. When synthetic rubber is used, i.@., buta- 
diene-styreneVand odium-butadiene rubbers di-2-benzothiazyldisulfide has 
@ much greater vulcanizing action than sulfur. o-mercaptobenzothiazole 

has a weaker vulcanizing action on mixtures of natural and butadiene-styrene 
rubbers than di-2-benzothiazyldisulfide. When the system sodium-butadiene 
rubber + filler (channel carbon black) + di-2-benzothiazyl-disulfide is 
heated at 143°C, vulcanizates with a strength of 130 kg/em? are formed. 
Introduction of 3 to 5 weight parts of di-2-benzothiazyldisulfide into the 
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On the Vulcanizing Action of Di-2-Benzothiazyldisulfide (Altax) 


mixture of butadiene-styrene and sodium-butadiene rubbers makes vulcaniza- 
tion possible at a lowered content of sulfur in the mixtures (no more than 
1%) and no activators are necessary. The physico-mechanical characteristics Ma 
of the vulcanizates are given, which are produced by using di-2-benzothiazyl- 
disulfide in the absence of the usual vulcanization activators. The fact 
that vulcanization can be carried out without an activator when using di-2- 
~benzothiazyl-disulfide is explained by the independent structuralizing 
action of the latter accelerator which leads to the formation of additional 
transverse links in the spatial structure of the vulcanizate and thus com- 
pensates for the action of the usual vulcanization activators, It is poin- 
ted out that the vulcanizates obtained by this method are of technical in- 
terest as they are equivalent in their physico-mechanical properties to 

those which are produced by typical activators. The absence of an activator 
produces less internal friction in the rubbers, which decreases the mechani- 
cal loss in repeated deformations (Figure 10). The absence of the activa- 
tor also reduces the heat formation. Special vulcanizing structures which 
are formed are responsible for the increased thermal stahility of the vul- 
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canizates produced. Ther are 11 figures, 1 table and 14 references: 7 
Soviet and 7 English. 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti 
(Scientific Research Institute of the Tire Industry) 
eS See tt esearen Snsriture of the tire industry 
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_ FEL'DSHTEYH, M.S.; EYTINGON, I,1.; DOGADKIN, B.A. 
Vulcanizing action of bis(oxydiethylenethiuram) disulfide. 
Vysokom.soed. 2 no.1:97-102 Ja ‘60. (MIRA 13:5) 


1. Hauchno-{ssledovatel'skiy institut shinnoy pronyshlennosti. 
(Vulcanization) (Disulfide) 
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AUTHORS: Dogadkin, Bo Ac, Fol (dghteyn, M. So, Belyayeva, E. N. Z 
TITLE: The Action of Binary Systems of Vulcanizati 


II. The Chemical Interaction of Accelerators and the 
Mechanism of the Activating Action of Binary Systems 


PERIODICAL: Vysokomolekulyarnyye soyedineniya, 1960, Vol. 2, No. 2, 
PPe 247-258 


TEXT; The authors previously (Ref. 1) examined the action of binary ‘ 
accelerator systems on the vulcanization of butadiene - styrene rubber 
mixtures. The action of such systems on the vulcanization of natural 
rubber is studied here. The following systems were used: di-2-benzo- 
thiazyldisulfide + diphenylguanidine; 2-mercaptobenzothiazole + di- 
phenylguanidine; N-cyclohexyl-2-benzothiazole sulfenamide + diphenyl- 
guanidine; N,N'-diethyl-2-benzothiasole sulfenamide + tetramethyl- 
thiuram monosulfide. The action of these systems on the vulcanization, 
the kinetics of sulfur depositing (studied in collaboration with 
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of Accelerators and the Mechanism of the 
Activating Action of Binary Systems 


M. Krasukhina), the temperature dependence of the reactions, and the 
yield of 2-mercaptobenzothiazole are given in Figa.s 1 - 13 and Tables 

1 and 2. Fig. 14 shows microphotographs of the conversion of the sulfur 
which was separated by the reaction of di-2-bensothiazyldisulfide with 
hydrogen sulfide (taken by M. Be Rozova). The following conclusions are 
drawn from these data; The accelerator combinations examined can be 
divided, on the basis of their action during the main period of 
vulcanization, into a) systems with mutual activation of the accelerators; 
a systems with activation of only one (the weaker) accelerator; and 

c) systems with additive action. The kinetics of the systems a) and b) 
are characterized by a delay in the initial stages of vulcanization 
compared with the kinetics of the separately applied components. 
2-mercaptobenzothiazole is formed on the interaction of accelerators 

one of which contains benzothiazole groups, and the other is the hydrogen 
donor (ego, di-2-benzothiasyldisulfide + diphenylguanidine). In rubber, 
this compound arises in all syatems with mutual activation, when the 
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Activating Action of Binary Systems 


rubber itself acts as a hydrogen donor. The conneotion between the yield 
of 2-mercaptobenzothiazole and the vulcanization activity of these 
systems was determined. A considerable inorease in the yield of 
2-mercaptobenzothiazole, caused by the formation of HoS and its reaction 
with the disulfide, was observed in the presence of sulfur with systens 
of disulfides + sulfenamides, or disulfides + organic bases containing 
nitrogen. In systems where only one accelerator is activated, the 

yield of 2-mercaptobenzothiazole is much smaller than in systems with 
mutual activation. Based on these data, a scheme of the mutual activation 
of accelerators is drawn up, which assumes the formation of an inter- 
mediate complex in the initial stage, which decomposes into radicals 
initiating the polymerization and the reaction of the rubber with sulfur, 
The possibility on principle of the selection of binary and ternary 
accelerator systems which guarantee the performance of vulcanization at 
high temperatures without decreasing the strength of the vulcanizate, 
was established. There are 14 figures, 2 tables, and 8 references: 
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6 Soviet and 2 US. 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti 
(Soientific Research Institute of the Tire Industry) r 
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SUBMITTED: November 2, 1959 
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AUTHORS Fel'dshteyn, M.S., Orlovskiy, P.N., Dogadkin, B.A. 
ea, 


TITLE: The Action of Activators Depending on the Vulcanization Temper- 
ature 


PERIODICAL: Kauchuk i rezina, 1960, No. 12, ppe 27-31 


TEXT: The authors have investigated the action of activators of vul- 
canization (zinc oxide and calcium hydroxide) on the kinetics of the modulus 
change and tear resistance of mixtures from butadiene-styrene and natural 
Tubbers depending on the vulcanization temperature. It was established 

that different metal oxides have a different effect on the nature of trans- 
verse bonds formed during the vulcanization process. The nature of these 
bonds is judged by the change of the modulus of the rubbers depending on 

the duration and temperature of vulcanization. The nature of the action 

of the activators is said to be under the Significant effect of the type 

of accelerator and filler included in the composition of the systems being 
vulcanized (Ref.10). Various systems were investigated containing either J 
zinc oxide or calcium hydroxide (Pig.1), as well as systems containing 


channel carbon black in the presence of N-morpholyl-2-benzothiazolesulfena~ 
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the vulcanizing system containing a double system of accelerators: altax 

+f ft (DFG). Fig.3 and 4 show the action of calcium hydroxide and zinc oxide 
with an increase in temperature of the vulcanization for mixtures based on ~~ 
butadiene-styrene rubber filled with a highly-dispersed furnace carbon black 
(XAP- KhAF type) and containing the accelerators gulfenamide BT (BT) and 
N-cyclohexyl-2-benzothiazolesulfenamide (sulfenamide U-Ts). Attention is 
drawn to the fact that even for mixtures of natural rubber in which calcium 
hydroxide at the usual temperature of vulcanization is an extremely weak 
activator, its action (contrary to the action of zinc oxide) is characteriz- 
ed by a positive temperature coefficient of vulcanization according to the 
modulus and tear-resistance (Fige5). The established difference between 
calcium hydroxide and zinc oxide in their effect on the structure of the 
vulcanizates is explained by the fact that calcium hydroxide is an acceler- 
ator of the vulcanization process and & structuralizing agent (Ref.10). 

The authors conclude that in the presence of the usually applied activator 
(zine oxide) an increase in the vulcanization temperature from 143 to 163°C 


mide and zinc oxide (Fig- 2a). fig-2b shows the pattern of behavior for i 
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leads to a decrease in the modulus of the produced vulcanizates. When 
using calcium hydroxide and elevating the vulcanization temperature (in the 
game temperature interval as mentioned above) vulcanizates are obtained with 
elevated values of the modulus. The vulcanization of these mixtures con- 
trary to mixtures with. zinc oxide is described by kinetic curves of the 
modulus change not exhibiting any reversion of the vulcanization process. 
There are 5 sets of graphs and 13 references: 11 Soviet, 2 English. | 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti 
(Scientific Research Institute of the Tire Industry) 
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Fig? 2 (continued) Effect of the activators on the kinetics of change of the 
modulus in the vulcanization of ‘SKS-30 AM mixtures containing 50.0 wep. of 
channel carbon black and L.l wep. of sulfenamide M (a) and also 30-0 W-P- of 
channel carbon black and 0.6 wep. of altax + 0.75 wep. of DFC (b): 


_— zine oxide, -.- ~ calcium hydroxide 1.-- 143°C, 2 - 163°C. 


Fig. 3 Effect of the activators on the change kinetics of the modulus and 
relative elongation of SKS-30 AM mixtures containing 50.0 W-p- of KhAF carbon 
black when these are vulcanized in the presence of 0.6 wep. of gsulfenamide 
BI: ———— zinc oxide, - - - calcium hydroxide, 1 - 143°C; 2 - 163°C. 
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. Fig. 5 (continued) Effect of the activators on the change kinetics of the 
modulus and tear resistance of mixtures from natural rubber containing 40.0 
wep. of KhAF carbon black in their vulcanization in the presence of 0.4 w.p. 


of vulcaphore BSO: tino oxide, - - - calcium hydroxide. 1 - 143°C; 
2- 163°C. : 
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AUTHORS: Dogadkin, B. A., Skorodumova, Z. V., and Fel!dshteyn, MS. 


TITLE: Effect of the Chemical Nature of the Surface of Carbon Black 
on Its Interaction With Rubber and Sulfur, and on the 
Vulcanization Kinetics 


PERIODICAL: Kolloidnyy zhurnal, 1960, Vol. 22, No. 6, pp. 663-670 


TEXT: The purpose of the present paper was to study the interaction of 
carbon black with rubber and the dependence of this reaction on the 
nature of the carbon-black surface. The interaction in the systems 
rubber - carbon black and rubber - carbon black - sulfur was studied 

in butadiene-styrene rubber CKC-30A(SKS-30A). The vulcanization 
temperature was 143°C. The sorption of rubber from n-heptane solutions 
(Fig. 1) indicated that the commercial blacks drop in the following order 
according to the quantity of rubber sorbed per unit surface: Lampblack > 
thermal black > furnace black ) channel black. The type "Feelblack 0" 
corresponis to channel black. The rubber quantity sorbed per surface unit 
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Effect of the Chemical Nature of the Surface $/069/60/022/006,/001 //008 
of Carbon Black on Its Interaction With Rubber  3BO13/B066 
and Sulfur, and on the Vulcanization Kinetics 


is the higher, the less oxygen-containing functional groups occur on the 

black surface. The interaction of rubber with carbon black permitted the | 
establishment of a similar relationship at vulcanization temperature. It 

was shown that the sulfur chemically bound on the black surface forms pa 
additional active centers, and participates in the formation of cross 

links. Since the opinions onthe character of the interaction of carbon 

black with rubber diverge, this problem requires further thorough 
investigation. The effect of the oxidation of carbon black on the vulcanize- 
tion kinetics was tested on the type "Feelblack 0" which is used to a 
considerably extent in the tire industry. It was oxidized for 1.5 hours 

at 400°C in the air. The oxygen content in the carbon black increased and 

the low pH was indicative of an increased content of carboxyl and phenol 
groups. It was found that the increased number of oxygen-containing 

functional groups on the surface of carbon black reduce the vulcanization 

rate, and the moduli, the content of bound sulfur, and increase the 

maximum of swelling. This effect of oxygen-containing functional groups 

was also confirmed by the data obtained for sulfur by heating the system 
rubber - carbon black - sulfur with contents of lampblack, channel black, 
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and Sulfur, and on the Vulcanization Kinetics 


"Feelblack O", and furnace black (Fig. 6). Samples of channel black 
which had been subjected to heat treatment were made available by 

B. V. Lukin and K. A. Pechkovskaya. There are 6 figures, 4 tables, and 
12 references: 8 Soviet, 7 US, 1 British, and 2 Australian. 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennosti, / 


Moskva (Scientific Research Institute of the Tire Industry, 
Moscow) 


SUBMITTED: June 6, 1960 
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15 93 B102/B101 
AUTHORS: Fel'dshteyn, M,, Orlovskiy, P., Dogadkin, B, 
TITLE: Effect of metal oxides as vulcanization activators 


PERIODICAL: Referativnyy zhurnal., Khimiya, no. 15, 1961, 602 - 603, 
abstract 15/1377 (Sb. "Vulkanizatsiya rezin. izdeliy". 
Yaroslavl'!, 1960, 139 - 155) 


TEXT: The effect of Zn0, Ca(OH),, and MgO upon the vulcanization of 


various rubbers was investigated. In the case of coreless polymerized 
Ck6(SKB) ZnO decelerates the vulcanization. In butadiene-styrene rubbers, 
the activating effect of Ca(OH), surpasses that of Zn0. Substitution of 


ZnO by MgO in tire mixtures increases the life of the tire tread. The 
activating action of metal oxides depends largely on the type of black. 
[Abstracter's note: Complete translation. | 
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Ze) dehtern, mie Chernomorskaya, I.0., Bytingon, I,1., Gur'yanova, 
Ye.N., r ’ oA ‘ ae) 


Vuloanizing aoitivity of certain derfvatives of 2-mercaptobenzothi.- 
azole and their ability to exchange radioactive di-2-benzo- | 
thiazyldisulfide : A 


PERIODICAL; Kauchuk 1 rezina, no, 10, 1961, 15 - 18 


TEXT 3 The characteristic features are given of the vulcanization activity 

of certain N-benzothiazole-2-thion and 2-thiobenzothiazole derivatives, adcord- 

ing to the kinetics of sulfur addition and the change in maximum swelling, ‘The 

data which characterize this activity indicate that the S substituted derivatives 

do not affect the rate of vulcanization (the graph), nor the effectiveness of 

the struoturalizing process, The weak effect of vuloanization which fa noted x 
is thought to be conneoted with the presence of sulfur in the rubber mixture, 
N-benzothiazole-2-thion derivatives are effective accelerators of vulcanization, 

The resulta of the investigation into the reaction between N-benzothiazole-2- 

-thion and 2-thiobenzothiazole derivatives on the one hand, and labelled $95 tn 
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di-2-benzothiazyldisulfide on the other hand are presented, The method of iabel- 
led atoms (895) is used to investigate the mobility of the thiobenzothtazolyl 
radioals in oertain N-benzothiazole.2-thion derivatives and 2-thiobenzothiazole 
derivatives, The reaotion scheme of exchange is given as follows: x 
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Experimental data showed that there is a direct link between the vulcanizing 
activity of the investigated compounds and their ability to exchange with the 
thiobenzothiazolyl radicals, The same elementary act - the formation of the 
thiobenzothiazolyl radicals - is the basis of both processes, The data of the 


vulcanizing activity and exchange ability are compared with the results of the 


structural investigation, It was established that the sharp differences in the 

vulcanizing activity of the investigated compounds are explained by 4 differ- 

ence in their structure, The bond strength of N-CHoR in the compounds of the 
is less than the bond strength of S-CHoR in compounds; 


type 
Ce fess 
/\ p= \ 
8 5 san | 


It is pointed out that amongst derivatives of 2-mercaptobenzothiazole compounds 
characterized by the presence of the C-S-C grouping do not have an accelerating 
effect off the vulcanization process, whereas the corresponding sulfenamide 

C-S-N and disulfide C-S-8 compounds are highly-aotive accelerators of vulcani:- - 
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zation, These reactions of exohange by the thiobenzothiazolyl radicals may 
thus be used in the synthesis of the corresponding accelerators of vulcaniza- 
tion labelled with radioactive sulfur, There are 3 tables, 1 graph and 5 
Soviet-bloo references, 
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DOGADKIN, B.A.; FEL'DSHTEYN, M.S.; SKORODUMOVA, Z.V. 
Effect of carbon black on the vulcanization kinetics and the type 
of sulfur bonds of the vulcanizates. Koll.zhur. 23 no.6:679-683 
N-D "61, (MIRA 14:12) 


* p ommaensatedeuarel” eesy institut shinnoy promyshlennosti, 
loskva. 
(Carbon black) (Vulcanization) (Sulfur) 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412830( 


"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412830 


yea aces ESTE Shee L Te RST eH RE 2eeee ERISA 
SPS ae LST BELL eR i a5 


EYTINGON, 1.1.3 FEL'DSHTEYN, §.S.; fevZMER, D.M. 
een F 


Some heterocyclic -thiocarbamylaulfenedialkylamides as 
yulcanization agentse Zhur.prikl.khim. 34 n0oo7 ate Ju ven 
MIRA 14: 


1. Nauchno~issledovatel'skiy institut shinnoy promyshlennosti, 
Moskva. 
(Sulfenamide) (Vulcanization) 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412830( 


273h7 
$/080/61/034//009/027 /o.8 
D204/D305 


AUTHORS: Fel'dshteyn, M.S., Chernamorskaya, I.G., Gur'’yanova, 
Ye.N., and bytingon, I.I. 


TITLE: The vulcanizing activity of sulfenamide derivatives of 
Q—mercaptobenzothiazole and exchange of thiobenzothia- 
zolyle radicals with radioactive di-2-benzothizy.4i- 
sulphide 


PERIODICAL: Zhurnal priiadnoy khimii, v- 34, now 9, 29654 
2073 - 2079 


TEXT: The authors wanted to study different sulfenamide deriva‘i~ 


ves of 2—mercaptobenzothiazole. These are used widely in indvsty 
as vulcanization accelerators. They have the general formu.s 


Zn TR! 
ogg oh ae Oe 


and the vulcanizing effect depends to a large extent on the siric- 
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ture of the R' and R" radicals. The derivatives were introduced 
into a mixture of butadienesterol rubber (CKC-30APM) and a smal. 
amount of sulphur (1-5 parts by weight to a 100 parts by weignt of 
rubber) and vulcanized at a 143°. N,N-diethyl~,N-cyclohexy1- and 
N-oxydiethylene-2—benzothiazolsulfenamide form vulcanizing $truc~ 
tures after 30 minutes heating whilst these structures are formed 
at a later stage of the process in the presence of N,N-cieve.oh-- 


xyl and N-methyl—N-phen¥-2- benzothiazosulphenamides. This i+ 
technologically important because of the rapid viscosity rise. 
Moreover, the kinetics of the process can be, to a large 9xtent, 
controlled. As regards tne structural factors responsible for dif~ 
ferences in vulcanizing activity of the sulphenamides the strength 
of chemical bond and the ease with which the molecule can forn se- 
parate radicals is of prime importance. The mechanics of radical 
exchange has been studied using labelled atoms by Ye N. Gur'ysnova 
(Ref. 3: sb. dokl. "VulkaBizatelya rezin". Goskhimizdat, 101, 1954) 
In the present work the exchange of thiobenzothiazolyle groups was 
studied between the investigated compounds on the one hand end 
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di-2-benzothiazyldisulphyde with a labelled 8°? atom in the 4i- 
sulphide bridge on the other: 
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The isotope exchange reaction was effected in toluene ut 2 ad 
vbenzothiazyldisul phidc/sul phenamide ratio of 1:2, avoiding ssc: 
reactions nnd separating the rubber mixture components bv noner 


thyl-N-penyl~)- > N,N-dieyclonexyl- ~+N-phenyl-2-bennotiles aay 


s3 is corrscine 
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the sulphenamide compounds the slower the specd of yvulcanianti in. 
There is still insufficient data to decide whether the reaetion 
proceeds by a radicul or bimolecular mechanism and this makes fo. 
exact role of the K' and R" radicals hard to determine. Vue 27 
change reactions studied here may be used for the synthcalg of suli- 
fenamide derivatives of 2-mercapto-oenzothiazvle with a babet oan 
radioactive sulphur atom. There are 2 figures, 4 teblea, ane : Xx 
Soviet-bloc references. 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promysh-- 
lennosti i fiziko-khimicheskiy institut imeni %.7T.. 
Karpova (Scientific Research Institute of the Tire 
Industry and Physico-Chemical Institute im. Yo. 
Karpov) 


SUBMITTED: June 24, 1960 
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AUTHORS : Rytingon, I.I., Fel'dehteyn, M.S., and Pevzner, DM. 


TITLE: The vuloanizing action of some heterocyclic n-thio- 
carbonylsulpho-dialkylamides 


PERIODICAL: Zhurnal prikladnoy khimii, v. 34, no. 7, 1961, 
1591 - 1597 


TEXT: Dithiocarbominic acid possesses a high vulcanizing activity 
and as a rule causes premature vulcanization of resin mixture. It 
ie already known that 2-meroaptobenzothiazol possesses vulcanizing 
activity which at initial stages of the process is appreciably. go- 
verned by the nature and number of heteroatoms in the molecule. In 
this connection, it was interesting to ascertain the effect of he- 
terocyclic groups in N-thiocarbonyleulphodialkylamides on the vul- 
canizing activity of the latter. With this aim in mind a series of 
heterocyclic N-thiocarbonylsulphodialkylamides were synthetized 
containing piperidine, morpholine and piperazine groups. The syn- 
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thesis of these compounds is characterized by sulphoamide groups 
(R' R*)N - 0 - S = N(R"! RW) (where (R' R") N-heterocyclic or di- 


alkylamine radicals and R"' and R"" - alkyl radical) and it was 
obtained by the interaction of corresponding piperidine, morpholi-° 
ne and piperazine with sulphocarbons in an alkaline medium with 
subsequent oxidation condensation of the products of reaction with 
secondary aliphatio amines. The vulcanizing activity of these con-~ 
pounds was investigated on the mixtures of natural and butadiens- 
tyrol (SK8-30 AM) rubbers at a vulcanization temperature of 143°C. 
To compare the effect of heterocyclic group on the vulcanizing ac- 
tivity of N-thiocarbonyleulphodialkylamides, N,N-diethylthiocarbo- 
nyleulphodialkyl amides were chosen. For the natural rubber a typi- 
cal, unadultered blend was used containing teddes zinc oxide and 
stearic acid, 3 wt. parts of sulphur. The »ccelerator used was N, 
N-diethyl-2-benzotiazolesulphonamide 1.2 we. parvs per 100 wt. 
parte of rubber. The results on vulcanizing activities are given 

in graphic form. The results indicate that the vulcanization ‘#3 
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activity of N-thiocarbonylsulphoalkyalamides on the basis piperi- 
dine, morpholine and piperazine is high, that compounds of this 
type are highly active accelerators of vulcanization of the blends 
of natural and butadiene styrol rubbers, yielding better structu- 
ral and specification properties when compared to the usual acce- 
lerators of vulcanization in the produotion of high-moduli resin. 
They also show that the kinetios of vulcanization is basically 
connected with the nature anu sumber of heteroatome in the molecu- 
le of accelerator. It may be seen that morpholine and piperazine, 
when compared with piperidine, show a greater retarding action at 


initial stages of the vulcanization process and impart greater sta- 
bility of the resin blends to premature vulcanization. There are 7 
figures, 1 table and 7 Soviet-bloc references. 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy pronyshle- 
nnosti Moskva (Scientific Research Institute of the 
Tire Industry, Moskow) 


SUBMITTED: October 29, 1960 
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_FEL'DSHTEYN,.M.G., CHERNOMORSKAYA, 1.G.; EYTINGON, I.I.; GUR'YANOVA, Ye.H.3 
DOGADKIN, B.A. 


Vuleanizing activity of some 2emercaptobenzothiazole derivatives 
and their exchangeability with radioactive di-2-benzothiasolyl 
@isulfide. Kauch. 4 rez. 20 no.l0:15-18 0 ‘61. (MIRA 14:12) 


1. Nauchno~igaledovatel'skiy institut shinnoy promyshlennosti. 
(V@lcani sation) (Mercapto group 


(Benzothiazole) 
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1, Moskovekiy kabel'nyy savod "Elektroprovod" 1 Nauchno~issledovatel'~ 
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AUTHORS: Lakhman, L.S.3 Fel'dsahteyn, M.S.; Eytingon, 1.1. 

TITLE: The application of the BYMA(BIMA) accelerator for the vulcaniza- 

tion of cable rubber 
PERIODICAL: Kauchuk 1 rezina, no. 1, 1962, 7 - 11 
TEXT: Two thiazole accelerators were compared: N-cyclo-hexyl-2-benzo- 


thiazol-sulfenamide/sulfenamide - (Ts)/7 and N-(diethylaminomethy1)benzothia- 
zole-2-thione (BIMA), (the latter synthesized at the NIIShP - Scientific Re- 
search Institute of the Tire Industry). The action of the two accelerators dif- 
ferent in structure was tested, together with thiuram, in the rubber vulcaniza- . 
tion precess for hose sheathing. The comparative characteritics of the two ac- ra 
celerators showed that sulfenamide Ts ensures A high acorching resistance of the 

rubber mix in which it is contained and helps to produce vulcanizates with high _ 
tensility. This accelerator, however, due to a delayed action in the initial 

stage of the vulcanizing process, does not meet the requirements called for by 

the vulcanizing systems of the cable rubbers. The BIMA accelerator renders the 

mix a high vulcanization rate. Introduction of phthalic anhydride, however, 
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slows up this rate. BIMA offers the necessary resistance to scorching and en- 
sures an increased resistance to thermal aging in the vulcanizates, if the other 
components of the vulcanizing group (sulfur, thiuram and phthalic anhydride) are 
added in a different ratio. The high vulcanizing activity in the first stage of 
vulcanization of the BIMA accelerators is due to the fact that the latter 1s an 
N-substituted derivative of captax (2-mercaptobenzothiazole): 


Y — CHoN(CoHs)2 
en 


Measurements of the exchange-ability with thiobenzothiazolyl radicals between 
the radioactive altax and this accelerator, and also sulfenamide Ts, showed that 


(1) 


the radical Cag 18 compound (1) differs by having a greater mobility 


N 
than the radical OL |! -8 in the compound 
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Thanks to the strong vulcanizing action of BIMA, the sulfur content can be con- 
siderably reduced in the vulcanizing mixes which, in turn, strengthens the ther- 
mal aging resistance of the cable rubbers. There are 4 figures and ) table. 


ASSOCIATION: Moskovskiy kabel'nyy zavod "Elektroprovod" 1 Nauchno-issledovatel'- 
skiy institut shinnoy promyshlennosti (Moscow Cable Plant "Elek- 
troprovod" and Scientific Research Institute of the Tire Industry ) 
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TITLE: The action mechanism of vulcanization accelerators 


PERIODICAL; Kauchuk 4 rezina, no. 3, 1962, 13 - 2l 


TEXT: The author presents some of the action mechanism schemes of accelera- 
tors in the vulcanization process, emphasizing their chemical complexity. Experi- 
mental data revealing new mechanism facts are analyz2d, Recent findings indicate 
that the main role of the vulcanization activators is the increase of the struc- 
turalizing effect, whereby the former do not affect the speed of the sulfur addi- 
tion to the rubber, Labelled atoms have been used to establish the presence of 

an exchange reaction between certain sulfur-containing accelerators of vulcani- 
zation and radioactive sulfur (S92). However, this interaction process cannot be 
regarded as a simple exchange reaction, due to the absence of symbiosis in the 
reaction kinetics of exchange and vulcanization, and an almost complete absence 

of exchange in the compounds, which are effective vulcanization accelerators. 
N,N-diethyl-2-benzothiazolsulfenamide, as an accelerator of vulcanization, is 

said to cause an even stronger vulcanizing action in the absence of elementary 
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The vulcanizing action of the two accelerators: 
-diethyl-2-benzothiazolsulfenamide are presented 
RS" +'N(CoHs) a (decomposition, forming radi- 


sulfur, than the sulfur proper. 
di-2-denzothiazoldisulfide and N,N 
by the following scheme: RS-N(CoHs) 5 


cals), where R Ei § | j 
- LU eo 
aS 8’ 


on the rubber, interacting with the latter in two directions. th directions 
form polymer radicals. By the interaction of the 8-atom molecular grouping of 
the sulfur molecule with the corresponding radical, an intermediate polysulfide 
complex is formed, decomposing with the formation of biradicals So's with a vary- 


{ng number of sulfur atoms; RS'4Sg >RS-S§ ARS-S5458-y- The addition reaction of 
sulfur to rubber is also said to have an ionic nature, The given accelerators 
initiate the reaction of vulcanization, decomposing into free radicals which, in 
turn, interact with the sulfur (Sg), forming polysulfides, The latter then de- 
compose according to the ionic mechanism, The homolytic nature of the accelerator 
action is confirmed experimentally, and labelled atoms were used to determine 
which structural factors are responsible for the differences in the vulcanizing 


Tne radicals formed have a structuralizing effect 


ee cma) 
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action of the sulfenamide compounds. The exchange reaction between the sulfenamie 
derivatives of 2-mercaptobenzothiazole and labelled S29, in the disulfide bridge 
with di-2-benzothiazyldisulfide, was investigated. Experimental data showed that 
the investigated sulfenamide compounds are arranged in the following sequence, ac- 
cording to their ability to exchange with the thiobenzothiazole groups; N-cyclo- 
hexyl -)N-oxydiethylene-)N,N-dicyclohexyl-)N-pheny1 -2-benzothiazolesulphenamide. 
A study of the derivatives of S-methyl-2-thiobenzothiazole showed that these can 
be separated into two groups, corresponding to two tautomeric types of 2- 

wn NH 

i 


A ‘ i 
‘ i 
mercaptobenzothiazole (I and II): R Li 271) | Ae ioe 


Sarees 
Ss 


Their vulcanizing action was compared with their ability to exchange with thio- 
benzothiazole radicals, The reaction exchange scheme with S-substituted compounds 
and labelled $39 4s analogous to that of the sulfenamide derivatives of 2-mercaptc- 
benzothiazole. Data reveal a direct connection between the vulcanization activity 

of the investigated compounds and their exchange abllity with thiobenzothiazole 
radicals, In systems with a mutual activation, 1.e., combinations of accelera- 

tors (disulfides and mercaptanes), and nitrogen-containing organic bases, the 
vulcanization kinetics are characterized by an initial period of a slow vulcaniza- J 
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tion, where the rate of the process is less than that of the additive action of 
accelerators, Further development of the process in the system of the accelera- 
tors, without the sulfur and rubber, passes through the following stages: 

RS‘ +R'R"NH —> RSHER'R"N’ | R'R"N’4+R3SR — RSNR"R'4RS’. These stages explain the 
formation of the two new and very active accelerators - 2-mercaptobenzothiazole 
RSH and sulfenamide RSNR"R' - and can be regarded as the cause of vulcanization 
activity increase of the initial binary system of the accelerators, The mutual 
activating effect in the double system is explained by the chemical action of 
the accelerators, the formed intermediate complex is capable of decomposing into 
radicals, interacting with the rubber and sulfur. There are 6 figures, 3 tables 
and 48 references: 30 Soviet-bloc and 18 non-Soviet-bloc. The references to 
the two most recent English-language publications read as follows: G. W. Ross, J. 
Chem. Soc., 2856 (1958); J. R. Shelton, E, T, McDonel. Perevod. Knim. 1. tekh- 
nolog. polymérov, no. 4, 109, (1960). 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promyshlennostti 
(Scientific Research Institute of the Tire Industry) 


SUBMITTED: At the Conference of Chemical Analysts of the Rubber Industry, 
Moscow, January 1961 x 
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D244/D307 


AUTHORS : Fel'dshteyn, M. S., Eytingon, I. I. and Pevsner, D. M. 
i 


TLbSs On the vulcanizing action of asymmetric thiuramsul- 
phides containing aliphatic and heterocyclic groups 


L: Zhurnal prikladnoy khimii, v. 35, no. 5, 1962, 1115- 

1119 ; 
M2YP: The authors investigated the vulcanizing activity of asym- 
metric thiuramsulphides containing piperidine, morpholine or pi- 
perazine groups together with dimethyl- or dimethylamino groups, 
in relation to the action of tetramethylthiuramsulphide. The vul~_ 
canization was conducted at 143°C. In addition to the accelerators 
(0.5 parts by weight) the mixture contained 100 parts of natural 
rubber, 3 parts of S, 5 parts of ZnO, 2 parts of stearic acid and 
40 parts of channel carbon black. For putadiene-styrene rubber, 2 
parts of S and 50 parts of carbon plack were used. The compounds 
investigated were shown to be highly active accelerators for the 
natural and synthetic rubbers. In comparison with tetramethylthi- 
ae the compounds with heterocyclic groups imparted to 
Card 1/2 Sout abet : 7 
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the rubber mixtures a considerably greater stability to premature 
vulcenization. The asymmetric thiuramsulphides in which the hete- 
rocyclic groups contained two hetero-atoms gave an initial dece- 
lerated vulcanization unlike that produced by the aliphatic thi- 
uramsulphides. There are 5 figures and 2 tables. 


ASSOCIATION: Nauchno-issledovatel'skiy institut shinnoy promy- 
shlennosti (Tire Industry Research Institute) 


SUBMITTED: May 8, 1961 


APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000412830( 


"APPROVED FOR RELEASE: 


% 


; Monday, July 31,2000 — CIA-RDP86-00513R000412830 


= Se ee ei le a ee Te Sar ws 


34477 
5 /020/62/142/004/014/022 
1h, ool B106/B110 
15, 9220) 
AUTHORS: Dogadkin, B. Avy Fel'dshte a5 S., and Belyayeva, E. NN, 
TITLE: Reaction of di-2-benzo-thiazyl disulfide with rubbers of 
different structures 
PERIODICAL: Akademiya nauk SSSR. Doklady, v. 142, no. 4, 1962, 828-830 


TEXT; The reactivity of rubbers of different structure (natural. butadiene- 
styrene (CKC -30A(SKS-30A))s sodium-butadiene (food-CKB(SKB)) and butadiene 
(CK AXSKD)) rubber) toward thiobenzothiazolyl radicals 


x 


was studied. In the reaction with rubber these radicals absorb hydroge.. 
from the rubber chain molecules. This leads to the formation of polymeric 
ey and 2-mercaptobenzothiazole. A mixture of di-2-benzothiazyl 
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disulfide and N-cyclohexyl-2-benzothiazole sulfene amide served as a source 
of thiobenzothiazolyl radicals, since such a mixture yields more radicals 
than either component alone. It was found that at 140°C the thiobenze- 
thiazolyl radicals strip off hydrogen neither from the cyclohexyl amide 
groupings nor from the molecules of the solvent (xylene) they are, however, 
well capable of rubter dehydrogenation. The most intense del.ycrogenation 
is observed in the sedium-butadiene rubber SKB. Only traces of 2-mercapts- 
benzothiazole are formed in the case of natural and butadiene rubber SKD 
which has a 1-4cis-atmeture. Natural rubber is not noticeably dehydroge- X 
nated even when the experiment is conducted in vacuo. Butadiene-styrene 
rubber takes an intermediate position between godium-butadiene and natural 
rubber. The difference in the dehydrogenation rate of rubbers in the 
reaction with thiobenzothiazolyl radicals is connected with the existence 
of different carbon-hydrogen bonds. Tertiary C-H bonds are most easily 
dehydrogenated. This explains the date in Table 1 (quantity of formed 
2-mercaptobenzothiazole as dependent on the atructure of the rubber used. 
The question whether the observed different reactivity of the rubbers 
toward thiobenzothiazolyl radicals influences the rubber structuralization 
was also studied. Di-2-benzo-thiazyl disulfide served as radical source. 
The reaction of the accelerator with the rubber was carrieu out under tha 
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conditions of press cure in the rubber mass at 143°C. Natural, butadiene- 
styrene (CKC-30(SKS-30)) and sodium-butadiene rubber SKB with 5.0 parte by 
weight of di-2-benzo-thiazyl disulfide were studied. The formation of cross 
links between the chain molecules of rubber was estimated from the swelling 
in xylene of rubber mixtures with different time of heating. It was found 
that the capability of the rubbers of being structuralized under the 
influence of thiobenzothiazolyl radicals increases in the same order as the 
capability of being dehydrogenated. Natural rubber is least, sodium- 
butadiene rubber most structuralized. For sodium-butadiene rubber, the 
number of cross links occurring in the cleavage of one hydrogen atom of 
rubber by one thiobenzothiazolyl radical is calculated from the maximum 
swelling of rubber in xylene by using the corresponding monographs. The 
number of hydrogen atoms absorbed from rubber was calculated from the amount 
of 2-mercaptobenzothiazole isolated from the rubber mixture by treating it 
with hot acetone. Table 2 shows the results. It can be concluded from the 
experimentél!. results obtained that the structuralization of rubbers under 
the influence of thiobenzothiazolyl radicals is mainly the result of rubber 
dehydrogenation with subsequent recombination of the polymeric radicals. 

A paper by B. A. Dogadkin and V. A. Shershnev (Ref. 6: Vysokomolek. soyed., 
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4, mo. 1, 58 (1959)) 18 mentioned. There are 2 figures, 2 tables, and 7 
Soviet references, 


ASSOCIATION: Nauchno-issledovatel'skily institut shinnoy promyshlennosti 
(Scientific Research Institute of the Tire Industry) 


PRESENTED: September 15, 1961, by A. A» Balandin, Acedemician 


SUBMITTED: September 13, 1961 vd 


Table 1, Legend: (1) Rubber type}; (2) structural formula; (3) number 

of double bonds in -position 4-1, %} (4) amount of 2-mercaptobenzothiazole 
formed (after a 60 minute continuous heating up to 140°C) in % of the 
initial disulfide; (5) SKB; (6)SKS-30A; (7) SK; (8) SKD; (9) traces. 
Table 2. Number of cross links formed in rubber SKB on heating with 5,0 
parts by weight of di-2-benzo-thiazyl disulfide. Legend: | (1) Time of 
heating, minutes; (2) number of cross links §.°10'9, mi7'; (3) number cf 
cross links per one H-atom absorbed from rubber; (4) number of H-atoms 
absorbed from rubber per cross link. 
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DOGADKIN, B.A.} FEL'DSHTEYN, M.8.g DELYAYEVA, E.N. 


Interaction of di-2-benzothiasyl disulfide with rubbers of 
various structures. Dokl.-AN SSSR 142 no.42828-830 F '62.- 
anaes (MIRA 15:2) 


1. Nauchno-issledovatel'skiy institut shinnoy- promyshlennosti, 
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AUTHOR: Fel'dshteyn, M. S., Zhukova, V. A. 
TITLE: Vuleanizing effect of alkylphenolformaldehyde resins 
SOURCE: Kauchuk i re:ina, no. 6, 1964, 16-20 


TOPIC TAGS; resin, alkylphenolformaldehyie, vulcanization, p- tart. ~butylphenolformaldchyde, 
tin chloride, electron piirarnagnetic resonanco, rubber, synthetic rubber, butadiene styrene 
rubber 


’ 
ABSTRACT: In order to determine the relationship between the attainable vulcanizing effect 
and the amount of resin reacting chemically with the rubber, as we.l as the effeet of the 
accclerator Sn Clo: 2H,0, tho authors compared the vulcanizing effiact of ~tert.-butylphenol- 
for.naldehyde resin on butadiono-styrene rubber with that of satfar vulesnizing systems, both 
at 163C for up to 146 minutes. A corrolation between tha offectiveness of the vulcanizing 
action and the amount of p-tort. -butylphenolfurmaldehyde resin reacting chemically with the 
rubjer (SKS-30A) Was shown. Stannous chloride dihydrate was found to increase the rate 

of iiteraction between tho rubbor and the p-tert. ~butylphenolformaldehyde resin but not 

to change the number of cross-linkages ultimately formed. Experiments showed that after 
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120-140 minutes of heating, almost all the added resin becamo chem 
‘cubber. In tho presence of stannous chloride dihy 
and the vulcanizing agent proceeded much more 


+ the amount of resin reacted accounted for 90% of its initial content. The kinetics of the formation 
of cross-linkages are similar in slope to the curves of the combination of p-tert.-butylphonol- 
formaldehyde resin with the rubber. Using the method of electron paramagnetic resonance, it 


was shown that the free radicals formed at the temperaturo of vulcanization play a great role 


in the cross-linking action of alkylphenolform:.ideydo resins. "'S. N. Dobryakov and 


S. M. Kavun also took part in the work," Oriz. art. has: 6 figures, 1 table and 1 chemical 
formula. ! 
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Interaction of vulcanization accelerators with rubbers of 
various structures. Vysokom, soed. 6 no.4:635-641 Ap '64. 

_ (MIRA }736) 
1. Nauchno-issledovatel'skiy institut shinnoy promyshlennosti. 
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‘PTTLE: N-hoxamethylene-2~benzothiasolsulphenamide as an accelerator in the 
vulcanization of rubber \ 2 


Wp: : 
SOURCE: Kauchuk 4 resina, noe 3, 196h, 25-29 i 


TOPIC TAGS: rubber, vulcanization, vulcanization accelerator, N-hexamethylene-2= 
benzothiazolsulphenamide, sulphenamide BT, sulphenamide TS, structuration, scorche © 
ing, scorching resistance, butadiene-styrene rubber’ i 


ABSTRACT: The effectiveness of N-hexametiiylene-2-benzothiazolsukhenamide (HBTS) 
as an accelerator in the vulcanization of rubber was tested in comparison with 
sulphenamides BT and TS. Various compounds on the base of butadiene-styrene 
_ rubbers S<S=30 and SXS-30ARM and on natural rubber were vulcanized at ia¢ and 8 
163C in the presence of 1.1% of accelerator. The resulting products were subjected 
to physical and hhethanical tests. It was found that the use of HMBTS in associa- 
tion with channel carbon black on a SKS-30ARM base at 1436 resulted in a vulcan- 
jzate possessing) shightly higher values of the elongation modulus than the samples 
with BT and TS, When used on a base of natural rubber with the addition of 2% 
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sulfur, the HMBTS-hecelerated vulcanizate (produted at UC) proved superior to 

the samples contaihing BT and 78, not only in modylus, but in strength as well. An 
increase of the vulcanization tehperature to 1630 on,a natural rubber base reduced — 
somewhat the strength of all the vulcanizates, bit here, too, HMBTS was superior. 
In order to ascertéin the formation of C-C bonds during the vulcanization process, 
tests were perfdorméd on compounds of a SKS=-30 bage, where the resulting products =~ 
‘were extracted with chloroform, ‘It was found that the presence of HMBTS caused a 
ihigher degree of’ structuration of tHe vulcanizate than the BT accelerator, due to : 
‘the higher reactivity of HMBTS,. aspecially during the main period of vulcanization. : 
Thanks for assistance are given to M. I. Shubina. Orig. art. has: ltable and 6 
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TITLE: 2-(aminodithio)benzthiazoles as agents and accelerators of yulcanization 


24 
| SOURCE: Kauchuk i regina, no. 6, 1965, 8-12 
‘TOPIC TAGS: vulcanization, vulcanizate, aminodithiobenzthiazole, catalyst, 
vulcanized rubber — e , 


ABSTRACT: The investigation was undertaken to substantiate the work of J, G. 
Lichty, J. 0, Cole, A. F, Hardman, et al (Ind. Eng. Chom., Prod., 2, 1, ‘16, 1963) 
on 2-(morpholinédithio) penzthiazole (I), and to characterize vulcanizing and | 
catalytic properties of 2-(piperidinodithio) benzthiazole (II). The kinetics of 
vulcanization and the effect of carbon black and sulfur on the vulcanization wore 
determined and compared with the results produced on N ,N'-dithiomorpholine (III). 
It was found that the action of I and II is similar to that of III. The spoed 
and effectiveness of vulcanization of II and III for sulfur-froe rubber mixtures 
‘are superior to I and to thiuramdisulfides, In sulfur-containing rubbor mix- | ane 

' tures, 2-(eminodithio)benzthiazoles act as high-efficioncy vulcanizing accolor~ 

ae ee In comparison with 2-benzthiazolsulfenamides, the former yield 
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vulcanizates from natural rubber and butadiene-s 

‘have greater tensile strength than the latter. 

benzthiazole is inferior to sulfenamide-M but similar to sulfenamide-2T. H, I, 

Shubina collaborated in the experiments. Orig. art. has: 1 table, 7 graphs, 
“| and 3 formulas. . 2 
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TITLE: The influence of carbon black on the interaction of rubber with sulphur and 
accelerators 


SOURCE: Kolloidnyy zhurnal, v. 28, no, 2, 1966, 214~217 
TOPIC TAGS; butadiene styrene rubber, dehydrogenation, vulcanization, carbon black 


ABSTRACT: Two series of experiments were carried out to define the influence of alkaline 
carbon blacks in accelerating the attachment of sulphur and improving its maximal combined 
content, improving the modulus, and lowering peak value of swelling. The first concerned / 
effects of channel black and Philback 0 on dehydrogenation in the butadiene styrene rubber 2 
system SKS-30A(100 parts by weight) plus 7 parts di-2benzthiazyldisulfide plus 50 parts car- | 
bon black. The Second series utilized the same system with an addition of 3 parts sulphur. 
| Dehydrogenation and interaction of rubber and sulphur are both activated by the presence of 

| Philback 0. Channel black promotes attachment of accelerator radicals to molecular chains 
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of the rubber, but suppresses the other named reactions, Experimental results served to 
clarify modifications of vulcanization kinetics induced by the presence of various types of 
carbon black, Orig, art, has: 6 figures. 
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SOURCE: Izobret prom obraz tov zn, no. 14, 1966, 55 
TOPIC TAGS: jet (pe: fuel additive, fuel contamination, coaputent—edditive 


ABSTRACT: An f&uthor Certificate has been issued for a method of removing minute 
contaminants from {jet} fuels as per Author Certificate No. 173363 but involving 
sulfenamide derivatives [unspecified] of 2-benzothiazole as the coagulating additive. 
{Author Certificate No. 173363 concerned a method of removing minute contaminants 

by filtration, featuring the addition to the fuel of octadecylamidoxylbutyric acid 
[sic] as a coagulating additive to increase the speed and degree of purification]. [SM] 
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1 ABSTRACT: This Author's Certificate introduces a method for sulfur vulcanization of 
raw rubber in the presence of sulfenamide accelerators. Two increase the scorching 
resistance of rubber stocks and to produce high-modulus rubber, N-cyclohexyl-N'- 


(cyclohexamethylenethiocarbamylthio)~2-benzothiazolsulfenamide is used as the sulfena- 
mide accelerator. 
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PERIODICAL: V sb.: Probl. Arktiki, Nr 3, Leningrad, "Morsk, Transport, 1958, 
pp 53 - 59 


ABSTRACT: This is a description of investigations of the geographic 
distribution of the variations of the magnetic elements D, H, 
Z in the region of the Dixon geophysical observatory. The 
magnetic variations were recorded at different distances from 
the observatory by a mobile Brunelli magnetic station. All 
investigations were related to the stable state of the magnetic 


field, The greatest difference in shape and phase of the 
Card 1/2 variations was observed with the Z-component at a distance of ~~ 
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600 km from Dixon (the variations in Z are often detected in the antiphase) , 
Noticeable changes in the character of the Z-variations were not observed 
at distances of about 10 km from Dixon, The Bruneili magnetic station 
gives a qualitative record of the magnetic field variations in a wide 

range of changes, 
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